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Abstract: Introduction: The cervical vertebrae are cranially placed, moveable vertebrae in the human body. The 
characteristic feature of these vertebrae are the presence of a Foramen Transversarium (FT) in each lateral mass. A 
plexus of sympathetic nerves surrounding the Vertebral Artery (VA) and Vertebral Veins (VV) passes through the 
FT. The variable number and size of FT may lead to clinically significant conditions. 
It may be due to variable course of the VA which implicates an embryological basis. 
 Aims: The objective of the present study is to find out the incidence of accessory FT in the cervical vertebrae and 
its morphological and clinical significance. 
 Material and Methods:There were 117 dried cervical vertebrae available in the Department of Anatomy of 
Medical Sciences Stip. They were macroscopically studied to find variations in the number of FT.  
Results: Out of 117 cervical vertebrae accessory FT were found in 25 vertebrae (21.3%). The accessory FT were 
unilateral in 15 vertebrae (12.8%) and bilateral in 10 vertebrae (8.7%). The unilateral foramina were more common 
than the bilateral one. The accessory FT were smaller and posteriorly placed compared to the regular FT. 
Conclusions: In the present study 21.3% of cervical vertebrae showed accessory FT. Among them the unilateral 
accessory FT was more common than the bilateral variety. The accessory foramina were mostly observed in the 
lower cervical vertebrae. These anatomical variations and morphology of the FT is useful in the operations involving 
spine surgeries. It is also of great value to the radiologists in the interpretation of X-ray films and CT-scans. 
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INTRODUCTION 
The cervical vertebrae are identified by the presence of a Foramen Transversarium (FT) in each lateral process 
composed of fused costal elements with its true transverse process. The FT normally transmits second part of 
Vertebral Artery (VA), Vertebral Veins (VV) and sympathetic fibers from the cervicothoracic ganglion (vertebral 
nerve) [1]. The seventh cervical vertebrahave smaller FT which transmits only the VV. Sometimes, the vertebral 
vessels and nervous plexus may get trapped between these two parts, causing formation of accessory FT that may 
affect the normal 
course and size of VA [2]. The objective of the present study is to find out the incidence of accessory FT in the 
cervical vertebrae and its morphological and clinical significance. 
 
MATERIAL AND METHODS 
The study included 117 dried human cervical vertebrae available in Department of Anatomy of Medical Sciences, 
Stip. Among them there were 69 typical cervical vertebrae and 48 atypical cervical vertebrae. Vertebrae with 
congenital anomalies and pathological changes were excluded from the study. The vertebrae were macroscopically 
examined to find out presence of accessory FT. Vertebrae having accessory FT were photographed. The data was 
compiled and analyzed using Microsoft Excel 2013 software. 
 
RESULTS 
Accessory FT were observed in 25 vertebrae. Incidence was calculated to be 21.3%. The accessory FT were 
unilateral in 15 vertebrae (12.8%), present mostly on the left side. They were present bilaterally in 10 vertebrae 
(8.7%). Unilateral FT was more common than the bilateral FT. The accessory foramina were smaller compared to 
the regular foramina. The accessory foramina were mostly seen in the lower cervical vertebrae (C4, C5, C6 and 
C7)as shown in Table 1. The maximum number of FT were observed in cervical vertebrae C6. In atypical cervical 
vertebrae there were five C7 vertebrae showing double FT. All the accessory foramen were posterior to the main FT. 
One of the vertebrae showing unilateral accessory FT had triple FT on the right side, one accessory foramina was 
posteriorly placed and the other accessory foramina was posterolaterally placed to the main FT. Incidence being 
0.8%.In atlas and axis no accessory FT were found and no vertebra was found with bilateral triple accessory FT. 
Moreover, no vertebra were found with absence of FT. 
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Table 1: Incidence of double FT in various cervical vertebrae 
Sr. No. Type of 
vertebrae 
Observed vertebrae Double FT 
Right 
(U/L) 
Left 
Double FT (B/L) 
1 C1 16 0 0 0 
2 C2 17 0 0 0 
3 C3-C6 69 5 7 7 
4 C7 15 0 2 3 
5 TOTAL 117 5 9 10 
 
 
 
Fig. 1: Typical cervical  vertebra showing unilateral  double FT 
 
 
Fig. 2: Typical cervical vertebra showing bilateral double FT. 
 
DISCUSSION 
The VA constitute one of the vascular components of FT of the upper six cervical vertebrae. The VA is developed 
from the fusion of the longitudinal anastomoses that link the cervical intersegmental arteries which arises from the 
dorsal aorta. These inter segmental arteries regress except for the seventh intersegmental artery which persists and 
forms the proximal portion of the subclavian artery which gives rise to the VA [3]. Sim et al described that 
thepersistence of a portion of the primitive dorsal aorta with two intersegmental arteries may give rise to VA 
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duplication [4]. Taitz et al suggested that the vertebral vessels may be considered as one of the factorsinfluencing 
the formation of FT. In contrast accessory FT can be useful in evaluating the variant 
vertebral vessels [2]. The anatomical variation of the FT is also very important to neurologists as the compression of 
VA may presents clinically with neurological symptoms. These variations can lead to the compression of the VA, 
particularly during movements of the head leading to vascular insufficiency. This can manifest clinically as 
headache and fainting attacks [5]. Compression of the VA may lead to hearing disturbances also as it supplies the 
internal ear as well [6]. In the present study accessory FT were found in 21.3% cases which is comparable to the 
findings of 
Kaya et al(2011), Chaudhari ML et al (2013) and Gonsai et al(2015) [7,8,9]. Sangari SK, 2015 examined only the 
typical cervical vertebrae and reported the presence of double FT in 24% cases of 71 typical cervical vertebrae [10]. 
Zibis et al (2016) 
also observed doubleforamina in 14 vertebrae (13.72 %). In seven vertebrae, theduplication was bilateral (6.86 %) 
[11]. Triple foramen is a very rare variation and seems to be the result of double rib bone element on the same side 
fusing to theoriginal transverse process [12]. In the present study there was one typical cervical vertebrae with triple 
FT on the right side (0.8%).Taitz et al found one vertebra with a triple 
foramen on the left side [2]. Murlimanju et al. found one vertebrae with triplication of FT (0.3%) [13]. Zibiasalso 
found a triple FT among 102 vertebrae, with an incidence of 0.98% [11]. Duringcervical spine surgeries,while 
performing posterior cervical procedureswhich may involve instrumentation or screwing in the cervical spine, the 
VA intactness is highly importantas minor lesions can lead to severe and fatal hemorrhage. 
Therefore these findings should be kept in mind during surgical intervention. It is also important to the radiologists 
for the proper interpretation of X-ray and CT-scan [7]. 
 
CONCLUSION 
In the present study 21.3% of cervical vertebrae showed accessory FT. Among them the unilateral accessory FT was 
more common than the bilateral variety. The accessory foramina were mostly observed in the lower cervical 
vertebrae. These anatomical variations and morphology of the FT is useful in the operations involving spine 
surgeries. It is also of great value to the radiologists in the interpretation of X-ray films  
and CT-scans. 
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